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/1. A packaged semiconductor devjee comprising: 
a semiconductor chip; 
a laminate defining first and sel 
an electrically condl 
an underlying suty 
layer, and 

at least one void formeflNnisaid \\ 
of said major faces ttorougK said 
far as said underlying substrate; 
an encapsulant positioned to mechanically\ouple said semiconductor die to said 
laminate, wherein said encapsulant is further positioned to extend into said void so as 
to contact said underlying substrate. _ 



tinate so as to extend from one 
electrically conductive layer at least as 



C3 J 2. A packaged semiconductor device acclaimed in claim 1 wherein said at least one 
H.' void extends into said underlying subsfrate. 
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A A packaged semiconductor device as claimed in claim 1 wherein said at least one 
void extends from said^ret major face through said^eetrically conductive layer and 
said underlying subsfrate to said second major face and wherein said encapsulant is 
positioned to extend through said void from said first major face to said second major 
face. 
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4. A packaged semiconductor device as claimed in claim 1 wherein said contact 
between said encapsulant and said underlying substrateis characterized by an 
adhesive bond. 



1/ 5. A packaged semiconductor device as claimed in claim 1 wherein said encapsulant 
occupies substantially all of said void. 



6. A packaged semiconductor device as claimed in claim 1 wherein said semiconductor 
chip is supported by said laminate and wherein said enftapsulant and said laminate are 
arranged to enclose substantially all of said semiconductor chip. 
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V 7. A packaged semiconductor device comprising: 
a semiconductor chip; 
a laminate defining first and 

a solder resist layeN 
an underlying si 

an electrically/conductive layir/interposed between said solder 
resist layer and said underlying^ 

at least oni void forme/ nVaid laminate so as to extend from one 
of said major facjs throuoXsaid solder resist layer and said electrically 
conductive layer atleast as far as saiti underlying substrate; and 
an encapsulant positioned to mechanically co\ipl e said semiconductor die to said 
laminate, wherein said encapsulant is further positione\^to extend into said void so as 
to contact said underlying substrate. 
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—J 8. A packag^edsemiconductor device comprising: 
a semiconductor chip; 



a laminate defimhg.first and second major faces and including a plurality of 
laminated layers, said lami^including at least one void formed therein so as to 
extend from one of said major tacfe^iroiigh a plurality of said laminated layers; and 

an encapsulant positioned to me^anically couple said semiconductor die to said 
laminate, wherein said encapsulant is furthe>p^itioned to extend into said void across 
said plurality of laminated layers so as to contacta-p^rtion of said laminate between 
said first and second major faces of said laminate. 

9 J9. A packaged semiconductor device as claimed in claim 8 wherein said at least one 
W void extends from said first major face through said laminate to said second major face 
IS and wherein said encapsulant is positioned to extend through said void from said first 
1 5 fl major face to said second major face. 
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1/10. A packaged semiconductor device as claimed in claim 8 wherein said contact 
between said encapsulant and said laminate is characterized^ an adhesive bond. 

x/l 1 . A packaged semiconductor device as claimed in claim 8 wherein said encapsulant 
occupies substantially all of said void. . — 
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A packaged semiconductor device as claimed in claim ^wherein said 
vffi semiconductor chip is supported by said laminate and wherein said encapsulant and 
tir said laminate are arrange\to enclose substantially all of said semiconductor chip. 
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A$. A packaged semiconductor device comprising: 
a semiconductor chip; 
a prepreg epoxy resin glass-clo\h laminate^defining first and second major faces 
and including a plurality of laminated preWglayers, said prepreg laminate including at 
5 least one void formed therein so as to ej&nd froq/ one of said major faces through a 
plurality of said laminated prepreg layej! 

an encapsulant positioned to mkhanjUllyWl e said semiconductor die to said 
prepreg epoxy resin glass-cloth laminaW^in said encapsulant is further positioned 
to extend into said void across said plurality of laminated prepreg layers so as to 
10 contact a portion of said laminate between said f.r^and second major faces of said 
laminate. 
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14. A packaged semiconductor device comprising: 
a semiconductor chip; 

a laminate definingW and second major faces and including a plurality of 
laminated layers, said lamirW including at least one void formed therein so as to 
extend from one of said majeWes through a plurality of said laminated layers, 
wherein said void is charactered by a profile that varies across adjacent laminated 
layers; and 

an encapsulant positioned tb mechanically couple said semiconductor die to said 
laminate, wherein said encapsulant\s further positioned to extend into said void across 
said varying profile so as to contact abortion of said laminate between said first and 
second major faces of said laminate. 
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15. A packaged semiconductor device as claimed in claim 14 wherein 

said laminate includes a selected laminated layer and an adjacent laminated 

layer, 

said seated laminated layer is disposed closer to said first major face than said 

adjacent laminated layer, 

said void emends from said first major face through said selected laminated layer 

and into said adjacent laminated layer, and 

said varying profile defines a ledge portion in said selected laminated layer and 
an underlying cavity in\aid adjacent laminated layer. 



16. A packaged semiconductor device as claimed in claim 14 wherein said varying 
profile is characterized by a crbss-sectional area that changes from a first value in a 
selected laminated layer to a second value in an adjacent laminated layer. 



17. A packaged semiconductor clev\e as claimed in claim 16 wherein said second 
value is larger than said first value. 



18. A packaged semiconductor device comprising: 
a semiconductor chip; 

a laminate defining first and second mW r faces and including a plurality of 
laminated layers, including a selected laminated layer and an adjacent laminated layer, 
wherein 

said selected laminated laye\ is disposed closer to said first major 
face than said adjacent laminated layer, 
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said laminate includes at least one void formed therein so as to 
extend from said first major face through said selected laminated layer 
and ir\to said adjacent laminated layer, and 

;aid void is characterized by a varying profile that defines a ledge 
portion i\said selected laminated layer and an underlying cavity in said 
adjacent laminated layer; and 
an encapsulant positioned to mechanically couple said semiconductor die to said 
laminate, wherein said enc\psulant is further positioned to extend into said void across 
said ledge portion into said underlying cavity so as to contact a portion of said laminate 
between said first and second\major faces of said laminate. 



19. A packaged semiconductor device as claimed in claim 18 wherein said selected 
laminated layer comprises a pltH=aJiw( of laminated layers*. 

20. A packaged semiconductor device sis claimed in claim 18 wherein said adjacent 
laminated layer comprises a plurality of larninated layers. v 



21 . A packaged semiconductor device comprising: 
a semiconductor chip; 

a laminate defining first and second major taces and including a plurality of 
laminated layers, said laminate including at least orte void formed therein so as to 
extend from one of said major faces through a plurality of said laminated layers, 
wherein said void is characterized by a cross-sectionaV area that changes from a first 
value in a selected laminated layer to a second value in\an adjacent laminated layer; 
and \ 



-17 of 23 -- 



Docket No. - MIO 051 PA 

an encapsulant positioned to mechanically couple said semiconductor die to said 
laminate, wherein said encapsulant is further positioned to extend into said void across 
said varying cross-sectional area. 



^ 22. An encapsulated, integrated circuit comprising: 
a semiconductor die; 

a printed circuit board conductively coupled to said semiconductor die, wherein 
said printed circuit board\omprises a laminate defining first and second major faces, 
10 said laminate including 

a so1fter\rjbsist layer, 
an una^/wing substrate, 

an electrically conductive layer interposed between said solder 
resist layer and saidunderlying substrate, and 
1 5 Cn at least one void formed in said printed circuit board so as to 

[J extend from one of saiiJ major faces through said solder resist layer and 

^ said electrically conductive layer at least as far as said underlying 

ffi substrate; and \ 

m an encapsulant positioned to mechanically couple said semiconductor die to said 

20 V J printed circuit board, wherein said encapsylant is further positioned to extend into said 
void. 
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V 23. A computer including at least on^ packaged semiconductor device comprising: 
25 a semiconductor chip; 

a laminate defining first and s^coXl^Tiajpr faces, said laminate including 
an electrically tencluctive layer, 
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an underlying substrate supporting said electrically conductive 

layer, 

at least one void formedSn said 
of said major faces through said eli 
far as said underlying substr^_ 
an encapsulant positioned to mechanically coi^ said semiconductor die to said 
laminate, wherein said encapsulant is further positionedNo^extend into said void so as 
to contact said underlying substrate. 



dminate so as to extend from one 
tally conductive layer at least as 



24. An epoxyyresin glass-cloth laminate comprising: 

a first major face; 

a second\iajor face oriented substantially parallel to said first major face; 
a plurality ofMaminated epoxy resin glass-cloth layers defining a portion of said 
laminate between said first and second major faces, wherein said laminate includes at 
least one void formedtherein so as to extend from one of said major faces through a 
plurality of said laminated layers, and wherein said void is characterized by a profile that 
varies across adjacent lajWnated layers. 

25. An epoxy resin glass-clothXaminate as claimed in claim 24 wherein 

said laminated layers include a selected laminatedjayer and an adjacent 
laminated layer, 

said selected laminated layer Ife disposed closer to said first major face than said 

adjacent laminated layer, 

said void extends from said first rrtajor face through said selected laminated layer 

and into said adjacent laminated layer, anc 
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said varying profile defines a ledge portion in said selected laminated layer and 
an underlying cavity in said adjacent laminated layer. 



26. An epoxy resir\glass-cloth laminate as claimed in claim 24 wherein said varying 
profile is characterized by a cross-sectional area that changed torn a first value in a 
selected laminated layer to a second value in an adjacent laminated layer. 



27. An epoxy resin glass-cloth laminate as claimed in claim 26 wherein said second 
value is larger than said first vialue. 

28. An epoxy resin glass-cloth laminate as claimed in claim 24 wherein said laminated 
layers comprise bismaleimide,*fiakin&resin. 



29. An encapsulated integrated circuit comprising: 

a semiconductor die; 

a printed circuit board conductively cotfpled to said semiconductor die, wherein 
said printed circuit board comprises a laminate defining first and second major faces, 
said laminate including 

a solder resist layer, 

a bismaleimide triazine resin larbinate, including a selected 
laminated layer and an adjacent laminated layer, and 

an electrically conductive layer interposed between said solder 
resist layer and said underlying substrate, wherein 
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said selected laminated layer is disposed closer to 
said first major face than said adjacent laminated layer, 
said laminate includes at least one void formed 
aerein so as to extend from one of said major faces through 
said solder resist layer and said electrically conductive layer 
at least as far as said adjacent laminated layer, and 

said void is characterized by a varying profile that 
defines\a ledge portion in said selected laminated layer and 
an underlying cavity in said adjacent laminated layer; and 
. encapsulant positioned to rnechanically couple said semiconductor die to said 
printed circuit board, wherein said encapsulant is further positioned to extend through 
said void into said underlying cavity so a\to form an adhesive bond with said 
bismaleimide triazine resin laminate, wherein said semiconductor die is supported by 
said bismaleimide triazine resin laminate, aiod wherein said encapsulant and said 
bismaleimide triazine resin laminate are ajr^ed to enclose substantially all of said 
semiconductor die. 



30. A method of encapsulating an integrated circO^t comprising the steps of: 
providing a semiconductor chip; 

providing a laminate defining first and secondVnajor faces, said laminate 
including an electrically conductive layer, and an underlying substrate supporting said 

electrically conductive layer; 

forming at least one void in said laminate so as A extend from one of said major 
faces through said electrically conductive layer at least as\far as said underlying 
substrate; and 

encapsulating said semiconductor die and said laminate with an encapsulant 
such that said encapsulant extends into said void to contact skid underlying substrate. 
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31 A method of forming an epoxy resin glass-cloth laminate defining a first major face 
and a second major face orier rt^d substantially parallel to said first major face, said 
method comprising a procesl^mi/ating a plurality of epoxy resin glass-cloth layers 
such that said laminate includesWeast one void formed therein extending from one of 
said major faces through a pluraJify df said laminated layers, and such that said void .s 
characterized by a profile that varies Across adjacent laminated layers. 
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